Influence of hypertension development on rat tail artery responses to opioid peptides.
To determine whether the peripheral opioid system participates in hypertension development we studied responses to various opioid receptor agonists in field-stimulated isolated tail artery segments taken from spontaneously hypertensive rats (SHR), normotensive Wistar-Kyoto (WKY) and Sprague-Dawley (SD) rats at different ages. The mu-selective agonist (DAGO) and the delta-selective D-Ala2-D-Leu5-enkephalin (DADLE) both suppressed the electrically stimulated vasoconstriction (EIC), but only in SHR arteries. The mu-selective antagonist beta-funaltrexamine reversed the effects of both DAGO and DADLE. Since the delta-selective antagonist ICI-174864 did not block DADLE inhibition, it is likely that both DAGO and DADLE effects were mu-receptor-mediated. Effects of DAGO and DADLE were qualitatively and quantitatively similar at all ages of SHR tested, and were not temporally related to hypertension development. Dynorphin (1-13) (DYN), a kappa-agonist, increased basal tone and EIC in all three rat strains. These responses were not blocked by nor-binaltorphimine, a selective kappa-opioid antagonist, suggesting that they may not involve kappa-receptor activation. There was a greater sensitivity to DYN at younger ages in all three rat strains and the sensitivity decreased with age. At 16 weeks when SHR hypertension was fully developed, SHR tail artery became almost totally insensitive to DYN in contrast to the continued responsiveness of 16-week-old WKY and SD arteries. The diminished effects to DYN in 16-week-old SHR tail arteries is suggestive of a compensatory mechanism to the hypertensive state. Collectively, the results establish that opioid receptor responses in SHR tail artery differ from those of normotensive rats. The significance of these differences to hypertension development in SHR remains to be determined.